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ABSTRACT 



A production instructing apparatus which is provided 
with a file for storing the state of every product being 
manufactured and every stock product and a file for 
storing the producing capacity of each producing appa- 
ratus calculates the feeding quantity for each process 
for the insufficient quantity of the products through 
comparison of the shipping quantity of the products 
with the state of the products being manufactured and 
stock products, calculates the feeding date of required 
articles for the insufficient quantity of the products to 
the producing apparatus on the basis of the calculated 
feeding quantity and producing capacity, determines 
the scheduled date for delivery from the calculating 
result, judges whether or not the products are in time 
for the appointed delivery date by comparing the sched- 
uled date for delivery with the appointed delivery date, 
and instructsfeeding of materials, half finished products 
and the like for the products which would miss the 
appointed delivery date to the producing apparatus so 
that the products are produced preferentially. Accord- 
ingly, it can be prevented that the appointed delivery 
date be missed and the useless stock be generated while 
the feeding instruction is made precisely. 

3 Claims, 9 Drawing Sheets 
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ITEM 


EXAMPLE 


ORDER No 


9871 234 


MODEL No. 


Ml -001 P 


QUANTITY 


20.000 


APPOl NTED 
DATE OF 
DEL IVERY 


1 1/30/90 


CUSTOMER 
CODE 


H01 


ORDER DATE 


1 1/01/90 
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ITEM 


EXAMPLE 


ORDER No. 


9871234 


MODEL No. 


M1-001P 


QUANTITY 


20.000 


"scheduled' 

FEEDING 
DATE 


LOT 1 . LOT 2-— LOT N 

1 st PROCESS 1 1/02/90 
.12:00 

2ndPROCESS 
3rd PROCESS 

j 

(n-l)th 1 1/29/90 I 
PROCESS .6:00 

nth 11/29/90 
PROCESS .12:00 


No. OF 
ALLOCATED 


STOCK 5000 

HALF- (n-1 )th PROCESS 5,000 
FINISHED 

HALF- 3 rd PROCESS 5.000 
FINISHED (1L0T WAFERS) 


No. OF 
REQUIRED 
TO FEED 


HALF- 1 st PROCESS 5.000 
FINISHED ( 1 LOT 25WAFERS) 
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n th 

PROCESS 

(n--l)th 
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0 

5.051 
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3rdPROCESS 
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1 stPROCESS 
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0 
0 
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12Hr/Lot 
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• 
i 
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0. 99 
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0. 99 


0. 99 
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4Hi/1000 4H(/1000 
(2Hr/Lot)l2Hr/Let) 


1. 0 


1. 0 
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stored in the second memory part and the appointed 
PRODUCTION INSTRUCTING A PPAR ATUS FOR shipping date of products. 

FEEDING REQUIRED QUANTITIES OF In the production instructing apparatus of the present 

MATERIALS TO MEET AN APPOINTED invention, first, the data stored in the first memory part, 

DELIVERY DATE 5 that is, the data related to the half finished and stock 

products, is compared with the quantity of products to 
BACKGROUND OF THE INVENTION be shipped, whereby whether or not the required quan- 

t t« u i tity of products can be fulfilled is detected. In conse- 

L. Field of the Invention quence, the feetog imtructmg part instructs feeding of 

The present invention relates to 1 1 production in- ^ ateri ^ half fabl f cated i it J^dth^e(or^ins^ 
structing apparatus wmchmsti^ctsfeedmgof niatenals, u of products to the producing apparatus 

half finished products and the like required for produc- Qn * f ^ roducmg store d ^ ^ 

tion, and more particularly to a production instructing m ^ d ^ appomt ed shipping date of 

apparatus designed to produce products in proper quae- „oducts 
tities in compliance with a received order under the p 

producing capacity thereof. BRIEF DESCRIPTION OF THE DRAWINGS 

2. Description of Related Art , FIG. 1 is a block diagram showing the construction 

A producer makes a producing plan on the basis of of a production instructing apparatus according to the 

contents of an order. Actually, it is detected before invention; 

production of products whether or not the stock or half 2Q pjQ. 2 is a table showing a concrete example of input 
finished products can supplement the received order, ^ of m 0fder mpm part . 

and then a feeding plan is built only for the products FIG. 3 is a table of a concrete example of stored data 
falling short of supply, so that the material, half finished of ^ or(Jer data fij c . 

products and the like are fed to the producing apparatus pj G 4 ^ a tob j e ^ a concrete example of input data 
according to the feeding plan. 25 of an input part of half finished and stock products; 

By the way, according to the above-mentioned pro- FIG 5 is a teble of a concrete example of stored data 
cedure, it disadvantageous^ takes quite a long time of ^ finished and stock data file; 
after the receipt of an order by a producer before the pjQ 6is& of a concrete example of input data 
products are actually supplied. In addition, since there of a pro ducing capacity input part; 
is a fear that the feeding quantity for products is miscal- 30 nG lisSL ^hlc of a concrete example of stored data 
culated, this leads to an enormous instruction of the of a producing capacity file; 

feeding quantity. When the feeding quantity is smaller pjQ g & a 0 f a concrete example of input data 
than expected, it causes a delay of delivery, and when 0 f a reference data input part; and 
larger, it results in the unrequired stock. pic, 9 i s a fl ow chart showing an instructing proce- 

Moreover, when the feeding plan is made, as the 35 dure for feeding according to the apparatus of the in- 
producing capacity of the producing apparatus which ventioa 
varies according to the producing state is not taken into 

consideration, sometimes products may not be com- DESCRIPTION OF THE PREFERRED 

pleted on the expected date in spite of the actual feeding EMBODIMENTS 
of materials, etc. if the producing capacity at that time 40 i n the following, explanation of the present invention 
is insufficient. will be made referring to drawings showing an embodi- 

Even when the feeding plan is made according to a m ent thereof. In FIG. 1, reference numeral 1 is a data 
certain order of products, there may be a case where the processing unit employing a CPU. To the data process- 
delivery date of products of another order is earlier than m g unit i f data of an order input part 2 a half finished 
this. Therefore, it is difficult to judge when the feeding 45 and stock input part 3 a producing capacity input part 4 
dates of the respective products should be set. It is hard a reference data input part 9 a calendar input part 11 are 
alike to instruct definitely the feeding priority of the inputted. The contents of these input data are respec- 
products in each order. tively stored in an order data file 6, a half finished and 

SUMMARY OF THE INVENTION „ ^l^lf^S^S^^ 
The present invention has been devised in view of data file 10 and a calendar file 12. The data processing 
such circumstances, and the object thereof is to provide unit 1 performs processings of the stored data which 
a production instructing apparatus which is capable of will be described later and, a production output part 5 
immediately instructing feeding of materials, half fabri- outputs the feeding instruction (feeding priority) for 
cated items and the like for a required quantity of prod- 55 respective processes, and the delivery date answer part 
ucts with the definite priority without missing an ap- 13 outputs the delivery date. The production output 
pointed shipping date. part 5 automatically instructs the feeding priority to the 
In order to attain the above object, the production respective apparatuses when the producing apparatus is 
instructing apparatus of the invention is provided with a automatically operated. That is, the production output 
first and second memory parts for respectively storing 60 part 5 arranges the received orders in order from the 
information related to the half finished and stock prod- earliest priority date. In addition, when the producing 
ucts, and producing capacity of a producing apparatus, apparatus is not automatically operated, the feeding 
and a feeding instructing part for detecting whether or priority is printed in a list by a printer or displayed at 
not the products can be allotted through comparison of the CRT, thereby informing an operator of the matter, 
the information of the first memory part with the ship- 65 FIG. 2 is a table showing an example of the content of 
ping quantity thereby to instruct feeing of materials, an order inputted from the order input part 2. The con- 
half fabricated items and the like for the products un- tent of the order inputted from the order input part 2 
able to be alloted on the basis of the producing capacity including an order number, a model number, the or- 
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dered quantity, an appointed date of delivery, a custom- the number of half finished products. In addition, since 
er's code, and the date of order is sent from an order the number of the half finished products is the number 
entry system (not shown). The order number is assigned of wafers in the wafer process, the number of ICs is 
to each order, which becomes a key word for shipping, obtained by multiplying the number of the half finished 
payment, inquiry and the like. The model number is 5 products with the theoretical number of chips indicat- 
used for distinguishing products in a catalog or the like, ing how many chips are obtained per every wafer. The 
so that a customer makes an order by the model num- final number of the non-defectives can times be obtained 
bers. For example, the data consisting of "9871234" as by multiplying the calculated number of ICs with accu- 
an order number, "M1-001P" as a model number, mulated yield. For example, if the accumulated yield is 
"20,000" as the ordered quantity, "Nov. 30, 1990" as a 10 0.99 and the number of the half finished products is 
delivery date "HOP as a customer's code and "Nov. 1, 5,051 at the n-lth process, and the accumulated yield is 
1990" as the date of order are inputted. 0.8, the theoretical number of chips is 250 and the num- 

FIG. 3 is a table showing an example of stored data of ber of the half finished products is 25 at the third pro- 
the order data file 6. In the order file 6, the aforemen- cess, the respective final numbers of the non-defectives 
tioned contents of the received Order inputted through 15 LN n -i, LN3 at the n-lth process and the third process 
the order input part 2 are stored as well as a scheduled are as follows; 
feeding data in every process planned on the basis of the 

contents of the received order, the number of products UV„_i» 5,05 1x0.99= 5,000 

which are to be allocated by the stock and half finished 

products and data related to the scheduling result of the 20 uv 3 =25x250xo.8=5,ooo 
required feeding number of products. ^ . 

FIG. 4 is a table showing an example of an input data These numbers are stored, 
of the half-finished and stock input part 3. The state of FIG. 6 is a table showing an example ^mp»^ of 
the half finished and stock products is sent from another the producing capacity input part 4. The producing 
system such as a process control system or the like, 25 capacity input part 4 is provided to input the J>"£ucing 
which state includes data, e.g., the number of stock capacity in each process for scheduling the feeding 
products of every model number and the number of plan. Here, the data related to the number of producing 
products being manufactured at each process. The apparatuses in each production Ime is inputted as the 
stock number is the number of products which have producing capacity. 

been completely finished and therefore stored in a ware- 30 FIG. 7 is a table showing an example of stored data of 
house or the like as finished products. Accordingly, the producing capacity file 8. The producing capacity 
when an order comes, the products can be immediately file 8 is the file used for scheduling of the feeding plan 
shipped. The number of products being manufactured is (accumulation of loads), which calculates a scheduled 
inputted for every process of a model number as men- feeding data at respective processes and a possible date 
tioned above, and in the case of the producing process 35 for delivery, by allocating the necessary number of 
of semi-conductors, the number is inputted for every products to be fed in each process to the file 8 per every 
minute process, that is, wafer process, assembly process order. The calculated result is stored in the order data 
and test process. Moreover, in the producing process of file 6. 

semi-conductors, since the number of nondefective inte- The respective contents of the half finished and stock 
grated circuits (hereinafter referred to as an IC) is made 40 data file 7 and the producing capacity file 8 are updated 
clear when the wafer process is finished, the number of every time there are inputs to the half finished and stock 
ICs (nondefective ICs) and that of wafers are inputted input part 3 and the producing capacity input part 4 
as the number of products being manufactured in the respectively. Each of these input parts is so constructed 
assembly and test processes and in the wafer process, that, every time the state of the half finished products 
respectively. By way of example, for the products with 45 stock products and the producing capacity are changed, 
the model number "Ml-001", when there are 5,000 the contents thereof are inputted automatically or by an 
stock products, one lot (25 wafers) of half finished prod- operator. 

ucts at the third process (wafer process) among n pro- FIG. 8 is a table showing an example of input data of 
cesses from the wafer process to the test process, and the reference data input part 9. The data of the tneoreti- 
5,051 half finished products at an n-lth process (test 50 cal number of chips, the number of wafers per a lot, a 
process), the data is sent from the process control sys- production line number, a process flow, apparatuses 
tem, and inputted as the data of the half finished and used in respective processes, the standard production 
stock products. period, the urgent production period, yields of respec- 

FIG. 5 is a table showing an example of stored data of tive processes, and accumulated yield from each pro- 
the half finished and stock data file 7. The half finished 55 cess to the last process is inputted for every model num- 
and stock data file 7 stores the half finished and stock ber. 

data inputted from the half finished and stock input part The standard production period is set by HOUR/- 
3, and uses the same when calculating the feeding num- LOT or HOUR/WAFER in the wafer process, and 
ber of required products after allocating the half fin- HOUR/LOT or HOUR/1000IC in the assembling and 
ished and stock products to the ordered number. At this 60 testing process. The period includes the processing 
time, it is necessary to calculate the final number of the time, average waiting time, exchanging time of stages 
non-defectives from the number of the half finished and the like. The urgent production period is obtained 
products with reference to the yield in each process by multiplying the standard production period with a 
stored in the reference data file. The final number of the predetermined coefficient. It is to be noted here that the 
non-defectives is obtained, in the assembling and testing 65 processing time, etc. is set based on the previously- 
processes, by multiplying the accumulated yield ob- achieved values. Moreover, the yield is set by the previ- 
tained by multiplying the yield from the process where ously-achieved values in each process. As mentioned 
the products are being finished to the last process with before, the theoretical number of chips shows how 
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many chips can be obtained from a wafer when the shipping date, and the scheduled date for delivery is one 
yield is 100%. These data are inputted before preparing day after the shipping date, as one day is estimated for 
the feeding plan, and stored in the reference data file 10. transportation. In short, the feeding date in each process 
Next, explanation will be given to the procedure for is calculated by correcting the latest feeding date previ- 
instructing feeding of products by the apparatus of the 5 ously calculated on the basis of the producing capacity, 
invention constructed as above with reference to a flow and the possible shipping date and the scheduled date 
chart shown in FIG. 9. for delivery are determined on the basis of this feeding 

In the first place, the data processing unit 1 inputs date, 
contents of the order from the order input part 2 as Subsequently, it is judged whether or not the sched- 
shown in FIG. 2 and stores the inputted contents into 10 uled date for delivery meets the appointed delivery date 
the order data file 6 (step 1). of the order, that is, the scheduled delivery date is ear- 

Next, the state of the half finished and stock products lier than the appointed date from the customer (step 7). 
is read out from the half finished and stock data file 7 In the case where the appointed delivery date from 
(step 2). It is judged whether or not the products can be the customer is later than the scheduled date for deliv- 
supplemented through comparison of the read-out state 15 ery, it is judged that whether or not the urgent lots 
with the quantity of products required by the order, and having priority in production is more than a predeter- 
the necessary number of products to be fed to the pro- mined percentage to the whole lots being manufactured 
ducing apparatuses of respective processes, is calculated (step 8). If the whole lots being manufactured are urgent 
(step 3). That is, when the required of a model number ones, it is impossible to send the lots at special speeds, 
are found among those under production or stock prod- 20 When the urgent lots are said percentage or less, it is 
ucts, since they can supplement the order, the quantity, judged that the lots can be sent at special speed and the 
of material only for the products unable to be allocated, priority instruction is given to the products which 
that is, the number of products necessary to be pro- would miss the scheduled date for delivery (step 9). The 
duced from the beginning is calculated for each process. standard production period includes the average wait- 
For example, when the data shown in FIG. 5 is stored 25 ing time, so that an ordinary lot to be produced in the 
in the half finished and stock data file 7, and the stock standard production period is arranged to wait at an 
products is 5,000, the final number of the non-defectives entrance of each apparatus. However, the urgent lot 
under manufacture is 1 0,000, and the number of ordered overruns the ordinary lot waiting at the entrance, and is 
products is 20,000, it is calculated that 25 wafers should immediately fed into the apparatus as soon as the appa- 
be fed for 5,000 products (the final number of the non- 30 ratus gets ready. Accordingly, the waiting time is short- 
defectives) in the first process. ened, making it possible for the lot to be processed in 
Next, the latest feeding day is calculated for each 50% the standard production period. Next, a feeding 
process to the calculated feeding number of products by plan corresponding to the producing capacity in each 
using the standard production period based on the pre- process is built again in the same way as in step 6, using 
vious orders stored in the reference data file 10 (step 4). 35 the urgent production period. It is judged again 
The latest feeding day is the day without missing the whether or not the scheduled date for delivery is earlier 
appointed delivery date. For example, if the delivery than the appointed date by the customer. When the 
date is scheduled Nov. 30, 1990 and the standard pro- scheduled date is earlier than or the same as the ap- 
duction period for one lot (25 wafers) from the first pointed date, the flow proceeds to step 13, whereas, 
process to the n-th process is 20 days in total, the latest 40 when the former is later than the latter, the flow pro- 
feeding day is Nov. 9, 1990. ceeds to step 12 to notify the operator of the number of 
In the succeeding step 5, the producing capacity of the order, model number, quantity, appointed date of 
the producing apparatus at the present time and the delivery, scheduled date of delivery, the number of 
schedule from now on are read out from the producing missing days, customer code, date of order and the like 
capacity file 8. At this time, the loads are already alio- 45 by displaying on the delivery date answer part 13, so 
cated (accumulated) to the lots already fed and the lot that the operator makes an instruction for changing the 
reserved before the order. Therefore, the load of the delivery date. 

inputted order is allocated to a vacancy where the load In the manner as described above, the products hav- 
is not yet allocated, that is, where the schedule is not ing the earlier delivery date assigned than the other 
determined in the next step 6. In the aforementioned 50 products are fed preferentially, 
example, as the latest feeding date in the first process is In the case when the scheduled date of delivery satis- 
Nov. 9, 1990, a vacancy prior to Nov. 9, 1990 where the fies the appointed date from the customer in step 7 or in 
load for a lot (4 hr) is unoccupied in the producing step 11, or in the case where the delivery date is in- 
apparatuses in the first process (DAOl, two appara- strutted to be changed in step 13, the feeding instruc- 
tuses) is found out. If a vacancy is present, the load of 55 tion is given for each process on the basis of the feeding 
the order is allocated there. Supposing, for example, date to the scheduled date for delivery (step 13). The 
that Nov. 5, 1990 is allocated, next, a vacancy where the feeding instruction is set through the production output 
load is unoccupied in the producing apparatus in the part 5. The feeding instruction is given to each produc- 
second process (DA02, one apparatus) is searched be- ing apparatus automatically in an automatic producing 
tween the date of Nov. 5, 1990 and the latest feeding 60 equipment, or to an operator by means of a list, CRT or 
date of the second process. If there is not a load unoccu- the like if the equipment is not automatically driven, 
pied in the period, the nearest vacancy in the period on As mentioned above, in the production instructing 
and after the latest feeding date is allocated. In this case, apparatus of the present invention, the time necessary 
the appointed date of delivery from the customer can- before the materials, half finished products, etc. are fed 
not be kept. By repeating the above procedure, schedul- 65 according to the feeding instruction is greatly shortened 
ing, that is, allocating the load producing apparatuses is since no feeding plan is required to be made by a pro- 
performed to the nth process. The scheduled date when ducer after the contents of an order are inputted. More- 
the last nth process is completed will be the possible over, since the feeding quantity is correctly calculated 
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without excess and deficiency, it can be prevented that necessary feeding quantity in vacancies ui the pro- 
the delivery date is missed due to the omission of feed- duction schedule of said respective producing ap- 
ing of materials and half finished products, without paratuses based on the schedule stored in said sec- 
useless stock products being produced. In addition, the ond memory, with said calculated schedule lnclud- 
feeding priority can be set precisely for vanity products 5 ing a scheduled shipping date indicating when said 
of different scheduled delivery dates easily, whereby necessary feeding quantity will be ready to ship; 
the producing cost can be reduced as a whole. and 

As this invention may be embodied in several forms an instructing means for instructing feeding of said 

without departing from the spirit of essential character- required articles to said producing apparatuses 

istics thereof, the present embodiment is therefore illus- 10 according to the calculated schedule of production 

trative and not restrictive, since the scope of the inven- G f said necessary feeding quantity of ordered prod- 

tion is defined by the appended claims rather than by ucts if said scheduled shipping date is prior to said 

the description preceding them, and all changes that fall appointed delivery date. 

within the metes and bounds of the claims, or equiva- 2. A production instructing apparatus as set forth in 

Ience of such metes and bounds thereof are therefore 15 ^ wherein said instructing means comprises a 

intended to be embraced by the claims. reading means for reading out the producing capacity 

What is claimed is: stored in said second memory means, a second calculat- . 

1 A production instructing apparatus which allocates ^ means f or calculating a process feeding date for 

products being manufactured in the producing appara- rcS pective producing processes on the basis of the pro- 

tuses of respective producing processes and stock prod- 20 ducing capacity read out by said reading means and the 

ucts to an order of the products in an appointed quantity ^test feeding date calculated by said first calculating 

and of an appointed delivery date of a customer, and meanSt and for calculating a scheduled date for delivery 

instructs feeding of required products, not being manu- . add . ft transporting time t0 the scheduled shipping 

factured or in stock, to said production apparatus so ft first sparing me ans for comparing the calcu- 

that the appointed quantity of products can be delivered 25 ^ date for delivery with the appointed 

at the appointed delivery date to fill said order of prod- delivery ^ a preferential process means for in- 

ucts, said production apparatus comprising, structing feeding of said necessary feeding quantity of 

a first memory means for storing data specifying the kcd ^ iclf > s m order to preferentially produce said 

quantity of ordered products being manufactured neces ^ feeding quant ity of the products if saidsched- 

and in stock, j d ^ t f delivery is not prior to said appointed date 

a second memory means for storing the producing . " deliverv 7 

capacity of the ordered products °f said respective « «u £ instructing apparatus as set forth in 

produring apparatuses ^and a first c l5m 2 wherein said preferentkl processing means 
T^ulX^ P 35 coTprises a third calculating means for calculating a 

a £S£S SS&c*^ the necessary prioSty scheduling delivery date for ^eryonthe 

fced^g quantky of required ordered products by basis of a special production period shorter than said 

ubSg^ of ordered products being standard production period a second comparing means 

manufactured and in stock stored in said first mem- for comparing the calculated priority scheduling dehv- 
or^means from the appointed quantity of ordered 40 ery date for delivery with the appointed dehvery date, 

products, for calculating the latest feeding start and an instructing means for instructing a change : from 

date for beginning producing the required quantity the appointed dehvery date to a revised dehvery date if 

of ordered products for delivery prior to the ap- said second comparing means indicates that the priority 

pointed delivery date based on producing capacity scheduling delivery date is later that the appointed 
stored in said second memory means, for calculat- 45 delivery date, 

ing a calculated schedule of production of said * 
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